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imRODVCTIQN 

Fractttr* neck femur poses a great challenge to 
orthopaedic surgeoxifi and remains an imaoived problem as 
far as its manag ament is concerned in maxiF wi^s* The 
surgeomhaire some control over the problem of non-union 
of the femoral neck fracture* but ivomover avascular 
necrosis of femoral head* The femoral neck fracture is 
entirely intracapsular and as in other intracapsular 
fracturesf the synovial fluid bathing the fracture 
interferes with the orderly healing process* Furthermore* 
the fwioral neck has essentially no periosteal cambium 
layer# therefore all healing must be «a&>steal* These 
two factors along with precarious blood supply to femoral 
head make healing unpredictable and non-union fairly 
freguent* 

vonlangenbeck was the fifst to use internal ' 
fixation for femoral neck fracture in 185O*107d« After 
VQmlmgmabmtk* KOning i IdfT S) * Hicolasysen C 1897 } and 
May Groves (19 li) used various devices for iiiternsl 
fixation with the aim of* secured and rigid fixation* 
out of idiich smith Peterson triflanged nail gained miodjmxai 
popularity but at presmt it is gradually getting out of 
use beeamuie si^perior fixation devices availeble* Multiple 
pinniag# beyerle apperatus* Gardan soxewe* Asnis screisi 


QC a sliding ecrew apparatus lika liictiards or £.im@r 
compression acrmu, thm Cajlxaidjcuccio compression dsricms 
or a conciliation of devices sucn as copprsssicm scrws and 
side plate asseidy’ with one or two supplem^tal threaded pins 

Multiple pinning is one of the latest treatmeeit 
whitch prevent rotation and provide good fixation and check ' 
other shearing movements at fracture site* 

I‘ra«^akis in i96i ohserved that almost all the 
cases of femoral neck frecture« had comminution of 
posterior cervical cortex and dne to this cominution# 
traction and internal rotation brings into oontixrt only 
the anterior portion of the fracture surfaces of the 
femoral neck* Ihua it appeared that bone grafting along 
with internal fixation could be aore advantegeous* 

lion*union# avascular necrosis and late ssgmesital 
collapse are the two principle coiiplicaticms of femoral 
neck fracture inspite of anatomical reduction# inpection 
and rigid internal fixation* 

l»o surgeons Idiink over the third essential factor# 
the precarious blood supply of femoral head* &o attempt 
to restore blood supply were att«pt@d from time to time* 

To owmxmmm the problem of poor vasculari'fia^# 
many workers CHelstaditts# I942i stiioli & Hinehtr* 1944| 
Beadsfsskrd and MediKresi# I9di) studied the ml a «i isnscle 
pedicle bewe greft in amperim^tal snimals* 
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in i962« first to use the qusdretue 

foBoris as a auscle pedicle bone graft in cases of 
displaced femoral necX fractures to improve vascularity 
of head fr^ment. 

Meyer *s# Harvey and Moore (197 3, 74) studied 
the role of muscle pedicle bone grafting with internal 
fixation in fracture neck femur and reported good results 
in 95j4 of cases* However, late »&smmtstl collapse 
occurred in S% of united f moral neck fractures* 

Baksi in 1933 studied the role of muscle 
pedicle bone grafting in avascular necrosis of femoral 
head and utilised this principle, of ii^roving vascularity 
with muscle p«xlicle bone graftizm, in treatment of fasDral 
neck fractures and rsi>orted satisfactory union in 7S% of 
eases, delayed union in X2%* £cn«-union in §% md tmshniijue 
fauLlure in 4!!!^* 

We undertook the presimt study to establish the 
role of muscle pedicle bone grafting with internal 
f:ixation in treatmMtt of fresh as well m un-»united 
cases of fenaoral neck £ractur«»s* ^ 


ir.# 



HKVIEVj OF 


Fracturtts of fcnoraJL nmck.» tlxtugh Muoim fir^ 

%ima iiMiMoriid hmm alira]fs hmxx posing chaliwoga to 
ortliopaiKlic surgaons bacausa of tha pxohlmm of ifton-union 
and vrauteuiar nacxosis irrespoctiva of tha natlujd of 
tiraataant* voluraas anO volumas ate aevaili^ia but atilJL 
thara is wt mnanimit^f ov«c tha laost succaesfui isatiK^ of 
traataant* imatomicaX rad^ction* iqgaction aaO rigid 
Intarnai fixation ara eonsidarad to ba tha pra»ragiiiaita8 
for union of tha iamorai naolc fracturaii* 

£v«i if tha fractura unitas* tha vascularity of 
the f<moral head can not ba predicted upon and avascular 
necrosis of tha famoral haad placa in about 10 to 

iS% of casas* 

To ovarooaia tha probian of avascular iiacrasis« 
Halstadius (1942) casta with tha idea of asiscla padlcla 
bona grafting* liaprassad with this idea* workars (Judat* 
19621 j>iayars and Harvay# 19?4) used this principle of 
nuscla pedicle bona graftingi with internal fixation in 
traatnant of f amoral neck fractures. 

1 , 1 : * 

proximal faamr of fasMiral hm &§4 noek# 

graatar troahwaftar and laosar tsochaiAar and is oovarad 
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pmiostmxm hmm&th synovium iDut pur lost mus doo« not hwe 
cambium Ia:^a£« idiich is essential for cailus fornation 
after fractura as shown Banks ii9i4)« 

At th« bass of femoral neck end at the leval of 
c Insular attachiB«mt« there is an « 0 ctr»*capaular arterial 
ring of arteries from which auscending cervical branches 
arise along the neck« around its circumference# as slu>wa 
b|^ Trueta and tiarison (1953) • These arteries at the 
Junction between articular cartilage of head and bony 
surface of neck# forms subsynovial anastoaatJc ring# kaowm 
as cireulttS articuli vasculosus of {hinteri also giva rise 
to metaphyseal and epiphyseal branches and within epiphysia# 
there is no anastomosis betwem sinusoidal termination of 
ipiphyseal arteries before secondary centre of ossification 
appear* 

Chong (1955) stated that vascular patterns idiich 
are established at tha time of birth does not change 
throughout life* Vessels withiii the bone do mot cross 
betweam apiphysis and metaphysis until the cloMire of 
epiphyseal plata* 

Trueta (Its?) described vascular pattern- of 
femoral head as folloini • 



vessels nf ligamantum teres are insignificant 
and supply nnly tha lliaited area of head tSamt the fovea 


with 'vmsBmlB radiating outward like a laural leaf* Major 
supply of femoral head is by ascending cervical arteries 
C metaphyseal and lateral ^iphyseal arteries of trueta)* 

infantile (4 months to 4 years) • 

At 4 months main Mood supply of femoral head 
is from ascending cervical- arteries but after 4 months 
vertical metaphyseal vessels decreases in sise and number 
and provide little blood supply but the lateral i^iiphyseal 
vessels play major role for vascularity of head* 

intermediate ( 3-7 years ) • 

ft* the epiphyseal plate is a firm barrier between 
the epiphysis and metaphysist the lateral epiphyseal 
vessels are the main SNource of blood supply* 

pge-adolesceitt (f - 10 years ) -» 

After 7 years ligamentum teres vessels become 
more prominant and esteoid de<ii»er into ipii^ysis and 
anastomose with lateral epip^7’*sal vessels known as 
medial metaphyseal vessels* 

Latwcal epiphyseal vessels are the main source of 
blood supply with increasing pnominanee of llgameatum 
teces vessels* 
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th« periosi of 8k«l«tai aaturlty and •piphyeeiO. 
fusion approaches* the metaphyseal arteries anastoiaose 
with terminal branches of medullary nutrlmat artery but 
they can not be traced upward into the femoral neck as 
discrete trunks • 

Crock Cl9i5) described that after apiphyseal 
fusion# <spiphyseal and metaphyseal vessels effectively' 
anastomose with each other at the surface of femoral neck. 

Epiphyseal plate of bone is a firm barrier for 
waastomosis between vess^ds supplying the apii^ysis stid 
metiphysis until skid.etal maturity# wiiM two vascular 
systims blend# Main arterial supply of the proximal 
femur is derived from. the branches of eattra^'Capsular 
arterial ring and subsyocvial intra-articular ri£m of the 
femoral neck* 

Chung Clfid) said that arteries running in the 
ligamantuitt teres of the head of the femur supplement the 
blood supply of the head# 

c;l.isaif ication of . .tdie.,,! ructure.. neck f aiatr - 

Pmiwel (1935) classified the femoral neck 
fracture on the basis of angle of inclination of fracture 
line across the seek# With type z being more horisontal 
and type XXZ more vertieel# 
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*-''auwel type i - include® tde fwioxal neck fracture® 

where the fracture line is alaiost 
horiatantai C angle of inclination less than 30®)# 
any shearing force causes ic%>m:tion and 
chances of union are hmt» 

Tfpm 11 • Fracture line is oblique# angle of 

inclination being between 30 - 10®# needs 
internal fixation to prevent distraction 
at fracture site* 

Type ill * Fracture line is aliaost vertical and angle ; 

of inclination is 70® or more ana have got : 
worst prognosis* 

Boyd & George (1943) and Boyd 4 balvatore (1964) 
evaluated that rate of avascular necrosis aiMi non-union 
could not be eorrelatwi with increasing angle of the 
fracture* Thqy observed that pauwels* type X fractures 
(impwsted type) treated by intarnal fixation# none developed 
non-union and non® become displaced but 13it> ultimately 
developed avascular necrosis* I'ype XI fractures# treated 
by internal fixation# developed non-union in 12k and 
avascular necrosis in 31k and of type ill fractures 
treated by internal fixation# non-union occur only in Bk 
with avascular necrosis in 30 %• 

It tlws appear that broader fracture surfaces 
of Fauwels* type ill# fracture t»3d to unite raxtially# 
provided that shearing forces ere sufficiently negotiated 
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Garden (1961)# lOl«m«raan and Marcuaon (197 Ojl 
were also o£ the view that it is vecf difficult to know 
tne angle of fracture across the fenaral ntwsk from 

the routine antero^posterior racntgenogran. They suggested 
that «>auwel8* classification based on the xoentgenographic 
shadow of fracture line# can be altered very well laf 
rotation of distal fregn^tt that is in one position of 
rotatioof fracture laey appear pauwels* type i and in other 
position Paaiwels* type III* 

Garden (1961) classified the femoral neck fractures 
by radiographic appearance on the basis of the degree of 
displacement. This classification is helpful in treatmoat 
diw:ision and he classified them into four groups t 

Type X • incoeplite freeture with heed tilted in 
postero-lateral direction. 

Type II - vadlspleeed complete freeture. 

Type 111 - Complete fracture with pertial displeoemiait. 

Type Vi - Complete fracture with full displecement end 
both proxisMkl and distal fragment have no 
contact* 


^cording to this classification type ill lit iv 



to 


i^acarth and Maul (197 0) considaxad th« 
Quaiity of toon® of th« patients, nany patlarats with, 
f offioral n«ck fracture have xsarkedXy porotic toon®. 7h® 
quality of fixation and stresses which can toe tolerated 
post-op®ratively are related to the severity of porosis. 

Singhs index which denotes the quality 
is toased on trabecular pattern of proximal femur. 

Ciroup 6 <* Moraal tratoecular pattern with pxisMcy 

coa^ression and tension tr<sl)®culau and 
secondary coapression trabeculae. 

Grade 5 •> decrease in secondary tratoecular pattern and 

ii<art*s trianple toecome pxosilneat. 

Grade 4 • Secondary tratoecular pattern is absent and 

primary trabecular pattern decreased. 

Grade 3 • A Mrmmk occurs in tension trabeculae. 

Grade 2 • Loss of primary tribeeulae is complete imd 

there is a marlced reduction in ooopression 
trabeculae. 

Grade 1 - (Mly a few csoapresslon trabeculae seen. 

This qrasliikg shows that fixation is proportional 
to grade* hifi^'er the grade bett^er the fixation* Grade 3 
and below indie ete eignificeat oetei^'rosis. 
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‘x'hese grad«s should be deterntined when conelderiag 
internal fixation and whether or not weight bearing will 
be tolerated in post-operative period. 

Vascular aupplv in feaioral neck fracture - ■ 

Chandler (1940) diescribed limited anastosiosis 
betweiai the intra-osseous vessels in the femoral head and ^ 
lateral and medial epiphyseal vessels and liaitad 
anastomosis of the branches of the lateral epiphyseal 
artery with one and the other. He stated that venous 
occlusion is second important factor and parallel to 
the degree of arterial danages. He also compared the 
pattern of intra-ossecms arteries in feRK>ral head with 
avascular area seen in bisected specimen with partial 
avascular necrosis idiich indicate that the configuration 
of the avascular areas ccincides with how much of the 
arterial supply is interrupted and occluded* He also 
reported that venous interruption and occlusion are also 
leporteBt factors for avascular neeroais* 

Smith (1999) showed that the vassals of llgasiaiitum 
teras of femoral head obstructed in two rotational 
malposition of the head (i) clockwise rotation round the 
antero-posterior «Kla (valgus deformity) and (ii) rotation 
in either direction round the longitudinal axis of the nack. 
These vessels beconing more and ar^re responsible for 
vascular supply of the tenor el head with edvenei^nf ege* 
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(k co-workers (1963) suggest wt that 
with an intact c^^psulej. the haoQarthrasis due to fracture 
m»y produce a tap^nade eifectf that wiil occlude 
retinacular vassals* in addition# internal rotation of 
hip increases the intreci^sular pressure of the hip joint* 
Haintenance of internal rotation of hip for one or two 
hours ea:^ increase the vascular damage by increasing the 
pressure probably* 

besrerla in 196$ stated that in the more avascular 
cases blood vessel buds must grow into the head of feeaur 
,£ro£8 fracture and periosteum* The vulnerable point in ^ 
fracture during first 6 months is not the head but the 
fracture line* The growing vessels leust be protected until 
union occurs* Any notion at fracture site# particularly 
piston-like shearing and rotational notion# denegae these 
blood vessels «uad cauees hyperenic decalcification of the 
fracture line* Thie hyperasiie deealcificetioa cauaea 
shortening of til « neck and adiditional loss of fixetioa with 

down an area of fibrotic scar tissue that presents edditional 
blood vessels to grow across the fracture line* This may 
lead to collapse of reduction# non-union or «ir secular 
necroais* 

Frangakie (1966) statwl that dimage to eatre* 
oeaamis veasile* ateiniy lateral epiphyseal veeaala In 
directly related to dieplecemant of the frasrlnire end 
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coomiauitian ia |>ost«ro-sup«riar cort«x which ultiniitelj 
I dads to inereasad incidence o£ avascular necrosis* He 
also described that femoral head suspended from the 
acetabulum by the ligimiMQtum teres which is subjected to 
rotational malposition in three planes • the vertical 
plane# the antero«posterior and the long exis of the neck 
of the femur* Residual displacement of the femoral head 
in one of these planes may obstruct^ remaining blood supply 
as Initial displacement demages the epiphysead. vessels and 
it is one of the main cease of avescular necrosis of 
femoral h«iad* 

On the contrary# better (1953) 4* crock (if §7) 
showed that interruption of extra-osseous vessels alone 
did not significantly Jaoparadiz® the blood supply of 
head# because femoral head is also supplied by brasiches of 
metsphyseal and rettimacular iatra-medkillary veeselSf 
interrupted at the level of fracture* . 

William & Stephen at al (19t4) in their study 
and previously reported series# considered avascular 
necroals only whan it occurred in association with united 
fracture. They stated that when an intra-capsular fracture 
occurs, the blood supply of the femoral head may be daauLgad 
either by the displacement or by some other feetor* Once 
this occurs# the healing process is wisociated with 
reraseuiarisatioii of the neceotic hauid* Vhay belieire that 
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no ncthod of reduction and intotnal fixation will r^xiucti 
the incidence of mraeculax nectosis bclo%ir 11^ found in 101 
cases of undisplaced fenoral neck fractures and in 15;* of 
135 united displaced intra»capsular femoral neck fractures 
in their series in the follOM-up of 6 months to 1 fear 
duration, fhe incidence maf increase with further follow’-up* 
They also supported the irlew of Mecaroll (1953) that 
incidence of avascular necrosis does not decrease with early 
surgery even within one or two days aftar the fracture* 

Barnes et al (197 5} stated that posterior 
displacement of the head with intact Joint capsula and 
synovium and Mood within the capsule under s<me pressure 
tends to collspne the synovial vessels* The longer the 
vessels remain collapsed* higher are the chances of 
throadoosis and dMay in rsvascularisation process of the 
head* : tynovial fluid constantly bathixp ths fracture 
surfaces are less responsive to normal sndosteal healing : 
process of the frecture* Mith all dbove fectors* ^ 
rwascularisation of head is delayed* 

iUiderson in 1979 stated that vascular daiMige 
caused li^ femoral neck fracture is ths major factor in 
avascular necrosis of the femoral head* In iapacted and 
noii-ilispieead fracture damage occurs to intra-ossaous 
vessels at irmoture site idimraas displaced fracture leads 
to varying dograo of dmiiaga to ratinacular vassals* in 
addition to intSMssoous vssssls* additional vascular 
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dwag® is also produced at the tine of reduction hut it is 
more when head is displaced or rotated* 

The relationship of inrascular neccosis with aliaiwaait of 
fracture fraatamt after reduction - 

After the 'uxtioh of frsKrture mfascular necrosis 
usually pres«Hats as segnental collapsa of the fenoral head* 
This collaypse is definite indication of wtscular necrosis 
but there are other chang«» as well# Indicative of avascuiar 
necrosis of the fenoral head* 

Barnes (1962) . elained in his study that ischenic 
n aero sis cannot be excluded on radiological grounds before 
twenty four nonths* This is true if recognition is based 
on structural changes' in capital fragnent* Howeirer* other 
signs nanifest earlier# which are reliable but not constant* 
He found fl atoning of the weight bearing area of head to be 
an early radiological sign idiile in others condensation or 
collapse was the early feature of avascular necrosis, 

Bunats at al (19$9) suggests that a walgus 
reduction incraases the percent^ e of aweseular necrosis# 
if the velgim is sufficient to ellow the persllel 
trebeculaa in the heed of the feuar (as m eoctended line) 
to fall^sMidiel to the feuoral shaft* Mxtrmm valgus 
ruhietion should be avoided end vesus reduction is not 
acusptible* 
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Qardttn in 19 pro£X9sed m for acceptal;)!* 

r«ductlon ualag the trabecular pattern alignment aa 
viewed in both antero-poateriox and lateral romtgenagraphic 
planes# This has been referred to "Garden alignment indam**# 
in entero*po«terior vieMFt the angle formed by the central 
axis of the medial trabecular ayatim in the head fragment 
and medial cortax of the femoral shaft should measure not 
smaller than 160^ and not greater than 1&0^« 

Ml angle smaller than 160^ d«ot«s unacceptable 
varus reduction and angle sx>re than 180^ Indicates severe 
valgus reduction# which increase the risk' of avaecular 
necrosis and ii<m«-union« Qn the lateral view# Garden 
alignment index should again be within 20^ of normal 130^ 
straight line along neck* if this angle is .more than 20^# ^ 
the femoral head is anteverted or retroverted# than an 
unstable anatCMic raiduction is present and chasices of 
non-union mad evascular necrosis may increase# 

rrangakis (1966) also stated about the accuracy 
of reduction* Me stated that valgus malposition was 
assessed Tof measuring in antero-posterior rMiographs of 
hip by Gardsn alignment index* m angle of 165^ was 
considered to be the normal relation between head and 
neck in this plane and was taken as neutral position* 
Anything above this angle was measured as the degree of 
•laliiesition* fixstioa in more than 23^ valgus aaalposition 
has a catastrophic effect on the viability of tho hoed* 
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th® contrary # Minar D«y«rl« (1965) 
rocowdadod valgus reduction and dcMicribed the advantage 
of valgua reduction* Valgus reducrtlon shortens the neck 
and decreases the lever ena of proximal f regnant yhilch 
decreases the anownt of notion at fracture site* The 
distal fragment is placed under the proximal fragmjnt 
and provides a bony support that converts the oblique 
fr«ictur« line to one of contact coa^resslon* . The irregular 
surfaces of fragments invaginated into each others provide 
point of fixation* 

However# Barnes et al (1976) reported 29% 
incidmce of late segmental collapse in 240 cases of 
united feEK^raX neck fractures in women tdiich were internally 
fixed with gardtn angle greater than 130® but this 
inciamrice decreaseito 2S% in 223 united femoral neck 
fractures in woman when fractures were fixed internally 
with Carden angle less than 130®* ^ciptanee of a varus 
reduction does not seem to influence the incidence of uaioii* 
Although e slight dsgret of varus m«it hs •msptsble in 
some fractures treated by intemel fixation* Mo frecture 
idiich was iinpacted in varus progressed to union in e scries 
of injected fractures and varus reduction has been almost 
SMpelly overwhelmiiig to those internally fixed* 

Frangakis said that rotation in boriscuital plsiie 
(the ES»»el angle batwean centre line* of head and neck 
in lateral view Is ISO®) have no signifiemat affect cnei the 


iiicid«n.cce of IschWilc n«croiiis» also stated that 
fitr^uuoue and caoceless mmlpulation may cause further 
damage to hlood vessels alreadjf done by the original, 
injury which is a high price for perfast recluctioii. 

t'he variety of factors contributing to the 
probiene of non-union and iate segnental coliapse has been 
grouped by boweiXf in 1966 as foXiows i 

%m The radiographs and their interpretation# 

2# GentXenass of reduction# 

3. iu:cepted position of reduction# : 

4# Posterior neck conatinution# 

S. The choice of fixation device* 

Treataent of .JiiiiQraX..,n,egk fristsr# - 

Fractures neck twmx have aXwaye preeented great 
chaXXenge to orthopaedic surgeons and remain in isany ways 
even today# the unsoXved fracture as far as treatment wd 
resuXt is concerned# ^Meguate reduction# Isi^action and 
rigid internal fixation constitute an esisentiiiX part in 
solving this Mxmtmxm* 

von bangenbeck CX3$0) was first who did internal 
fixation in cases of femoral neck fracture# Hicolasyen 
(iSf?) end Hey Qsoves (Itli) used various materials for 
Internal fixation but because of iiio«ww>ltabilitjf or 
material failtire# the process of intecnai fixation fidl 
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into some disrepute. lAihitjaan (1904) the introduction 

o£ ro-jntgenogrwns suggested careful closed reduction 
followed by hip spice ionsobilisatian* ibis produced few 
satisfactory isnion but higher laorbidity md mortality* 

oaith Peterson (1931) is credited for reriving 
and popularising the procedure of internal fixation for 
femoral neck fractures by introducing triflaeged nail and 
reported lower rate of mortality md morbidity from 75% to 
25/4 and iacreasing the rate of union from 30% to 70%. 

The revival in the treatment of fracture neck 
£«!ur by internal fixation was made practical by • 

(i) developm«fit of efficieat apparatus for internal 
fixation# 

(ii) The development of non* electrolyte metale 

after the experimeatal work of Venable# stuck 
and Beech (1937)» 

(iii) The projection of more efficient roemtgenographic 
control* 

in young patients where enatomical restoration of 
feoorel heed end neck is not possible# txeetment 
osteotomy end osteosyntheeis is often edvoceted* smrerel 
types of osteotomy have been deecribed (he hurrey# ItSBl 
Eeich# I94 Ii ilcmat# i941i beeia^etter* 19441* fbese 
operetioiis help to stabilise the hip but union of the 


't 


ast of the tmozal neck ffMstute 
using ft tiMftl QK a fibular graft and !L>mith-p«t arson nail 
(kiniif 1939) have bean advised for the patient where 
fracture was less than three nonths old# provided that 
the fecnoral head was vascular and not .m&ch of the neck 
has been aibsorbed* Dickson (1953) said that so»etiiaes 
insertion of cortical graft across the fracture site 
disijspacts or mgulates the head which in turn lead to 
unsat is fis:tory healing and non-union. 

These procedures were not «^od for aarden type III 
jk IV fractures and total failure rate including non-union 
and subsequent avascular necrosis was 70»9% in displaced 
iracturiMB as stown by frangakis in 19€6« 

Xnclan (1945) and Patrick (1944) also published 
their results of &iiiith-P etarson nailing and fDmlar 
grafting# reporting 10% to l%% of n«m-union and avascular 
necrosis* 

There is lot of oemfusion and controversy 
regarding the treatnsiit of femoral neck fracture# especially 
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preserve tue h«*d toecauee viable head work definitely 
better than prosthesie* Ov^jr it Bracey U977) coBwientea 
that those fractures if reduced accurately# definitely 

keeping the above problim in mind# nany workers 
devi&ed various method® of treatment from time to time 
for facitoral nsicic fracture® with the general agreement tnat 
anatomical reduction# impaction and rigid internal fixation 
of displaced f moral neck £ri»zture® are the basic reguirioaent® 
for treatment of fracture neck £emir« 

The iK»rkers have used different methods of 
internal fixation such as Triflanged nail by dmith-P at arson 
(1931)# ^stin ^ioore pins# knowel's pins# Msnery screw# 
Henderson lag screw# oliding nails of Pugh* kore recently 
other type of lypparatus such as cross screw of Garden (1964)# 
Triangle fixation by brnyth (1964)# bsyerle's i^gparatus 
which consist of multiple threaded pins and a plate attached 
to lateral side of the fwK^ral shaft (1965) » ooepression 
collapsable sppllances by Calandruccio & Bichardsi posterior 
bone grafting ccMit>ined with internal fixation hf Meyers 
(1974) and Percutaneous multiple pin fixation by Meufield 
(19735# Armld (1984) w many others. 

beyerle observed that area of nack is of critical 
Importance because large portion of the blood supply to 
heal the fracture and maintain the viability of heed aunt 
cone through this eree* The eree of the nee)i: is l-yi inch 



in d4am'0ter* K«ch inch pin takes up of its crus* 
section while a cannulated trifianyed nail takes up 6,-^ of 
the neck area, the equivalent of 6-y8 inch pins* two ^4 
inch lag screws take up 8k of the area of the neck* 1 pin® 
take I'A area. The reconraanded fixation in neck fractura 
is 7 pins. 7k of the area of the nock is not a very great 
sacrifice to obtain absolute fixation and thereby to avoid . 
further trauma to the budding young blood vessels that 
must grow across the fracture, 

niith a triflanged nail, it is comparable to - 
brakes applied to the axle while with multiple peripheral 
pins, it can be lik«aed to brakes applied to the peripheral 
drum. The stress is applied to a large surface area of 
trabeculae over or 1 inch area with peripheral pins and is 
applied to a small 7-V'6 inch area with triflanged. nail 
or any nail of co^arable size. The 6 peripheral pins 
have 2*3 to 4 times the leverage of triflanged nail* 

he also ooB^ared the resistance to motion by 
triflanged nail to hmlth*Peterson nail and he found that 
resistance to motion with seven pins fixation would be 30 
times that with a triflanged nail. He also concluded that 
fixation is dir«»ctly r®lat«3 to surface area of contact 
and the dispersal of the area of contact. 

He also summarises the inportmace of ftesolute 
fixation C rigid fikvtloa} as follows • 


23 


!• Hqpeated trauma o£ fracture surface is avoided. 

2. Kspeated inflaumatory reaction at the fracture 
site with decaicification of the neck 
fihzosis of the fracture surfaces that may block 
revascularisation. 

3. fracture unites sooner and thus the f«ax>ral head 
is less likely to become avascular. 

in Dayerle's initial series of 7$ fractures, he 
reported evascular necrosis in and no i»OB»unioii«i but 
Herts et al in 1970 reported in d3 piid;ients with displaesd 
fesioral nuck fracture treated i>«^erie*s method# found 
that union occurred in 94% and avascular necroais in 6J4. 

Chapman et al (197S) and kyan associates (1979) 
however found higher incideiMce of non-union and evascular 
necrosis* 


with the recent advance in knowledge of injuries 


and diseases of hip end espacially with great increase in 


of fresh fractures asaptlc or avascular necrosia of the 
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ioraiation ±rom the end o£ each fra^^mant ynetn the head 
survives but only from the m<i of diatal fragment when 
proximal or head fragmmt dies. 

To overcame the problem of poor vascularity* 
delstadius (1942) came up with the idea of muacle pedicle 
grafting with its vascularity intact, btuck (1944),. 
irancle (1952)# Hartley (19S4) and bavis (195d) showed 
survival of the bone portion of the muscle pedicle grafts 
in animal experiments. 

BaadsgaMard and Hedgyesi (1965) showed that pedicle 
cancellous grafts in rabbits survived with nieiereiua 
vessels present deep in the l»ne graft from the periosteuum. 
hedgyesi (196i) reported that in pedicled cortical bone 
grafts nus^ority of tha osteocyt^si periahed but the blood 
supply and osteogmaic ability of the bone persisted. He 
also statad that for the viability of pedicle graft* 
following factors pier role * 

1. Graft should 3 m handled atrauiietically# 

2. ^ torsion of pedicle* 

3. There should be no flexion and extension. 

btucK. and Hiiiehey (1944) reported iaproved 
circulation In the femoral head in oatacN.erthritie hip 
efter traaaplenting a emecle pediele graft into the neck 
of the femyr in hasiwsS’ 



umlB and laylar (1952) In their »£p«riinantal 
study on dog© showed that If the muscle pedicle was of 
sufficimt width# not too long and not stretched or 
twisted# periosteal attachment of the imiscle to the bone 
was retained# the cut surface of attached bone graft 
continued to bleed and in all favourable condition a 
cancellous bone graft retains its viability whm it is 
transplanted with a muscle belly pedicle whidd leaves its 
periosteal blood supply intact in comparison to the 
cancellous grafts transplanted without pedicle* 

Frankel h Darine (1962) reported that eutogenous 
iBuscle pedicle graft of the gluti^s rnedius md vastus 
lateralis in dbgs were capable of restoring the blood 
supply to the femoral heads ii^ich had been made avascular 
experimentally. 

hammiM & iTudet (1963) dwicribed a similar 
experiment in dksigs# idtich was carried out by means of m 
autogwous muscle pedicle bone graft of the ipadratus 
iemoris muscle* In 1962 iTUdet reported a clinical use of 
miscle pedicle graft of the guadratus fesoris muscle as a 
means of isproving the blood supply of head fragimuit in 
displaced femoral neck fractures* 

la a retrospective stud^ of 29K) displaced 
subcspital fractures trested «t the hem Jasgeloi oournty 
university of ieuthera csliiomia Medical Centre 'from If #@ 
to 196S« an incidence of noOH-nnion in its #f the oases and 



95^* and lata »«giii«Qt8l coXJLiq^^ae has occurrod In 5^ of ths 
casos that unitsd* It is iiBprassiva that in this serias, 
all tout on« of 23 patients in the young adult groiap 
under the age of 40 have united and to date there has toeen 
no radiologic evidence of late segmental calla^se* The 
latter result is a remarkable achievr^jeent considering the 
discouraging ri^rts in the literature on the treatment of 
displaced sutoci^ital femoral neck fractures in patients 
under age of 40* 

Meyers and Harvii^ (1974) r^f^orted that muscle 
pedicle bone grafting procedure gives mcouxmging results 
in old and delnyed or non-union of fracture neck femur* 

Hine year later, Baksi (1983) reported encouraging 
results in the treatment of post traumatic avascular 
necrosis of the femoral head uhethar the fracture tree 
united or not* Later eame author CBakel, 1936) did internal 
fixation of un-united fracture of femoral neck combined with 
muscle pedicle 3mie grafting and evaluated encouraging results* 

The posterior bone graft (louscle pedicle) wee 
ii^g^roved the incidence of lanioii end lowered the rate of 
late segmentel eollii^e* The nueele pedicle graft inprovee 
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the i'lood sui^ply to the head fragment when it Is impaired# 
thus reducing the incidence of late segmental collaypse. 

■■n higher rate of iinlon is a result of better fixation aisl 
restoration of continuity to the posterior comminuted 
portion of the necK since a posterior Intra-cji^sular 
approach is requited to carry out the procedure, 

in addition to providing a source of blood to 
the head fragment whm the fracture interrupts the blood 
supply either totally or sub-tot ally# the operation has 
many advantages, 

bince it is necessary to oy^proach the fracture 
site j^ster^iorly and intra-caypsulariy# direct visualisation 
of the posterior necic of the immc is obtained* A more 
accurate reduction of fracture can be realised under 
direct view* Iliac bone chips and chips from greater 
trochanter can be added to fill the defect is the posterior 
necb of the femur# idiich has been found in 70A of the 
fractures* li^roved fracture stibility is provided by the 
pedicle graft. The latter acts as a neutralisation force 
since it is fixed to the posterior surface of the necb 
which is compression side of the fracture. 


#:#l '0W 00000 
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Tw«ity caees of fracture neck fetmir# lx>th fresh 
as well as un<»unit«4 or ne^lecte^r attending orthopaedics 
out-patient department and m&tg&xcy department of H*l.*B* 
Medical colliage xio&pital, Jhanai# were thoroughly exwiined 
clinically, radiologically and treated by open r^oduction 
and internal fixation with multiple austin i-^oore’s pins, 
bone grafting and miscle pedicle bone grafting. 

criteria for selection of cases - 

All the cases of fracture neck feGtJur except at 
extremes of age, constituted the subjects of this study 
with following exceptions. 

Im inability to walk due to cmems other than fracture. 

2. Ihose unable to co-operate in the post-operative 
programie because of s anility psychosis, meat al 
retardation# perkinsoniss# or cerabro-vascular 
accidfut with residual heaiiplegia and spasticity. 

3. Ihe patieats with poor health who can not withstand 
two major operation# in these cases prosthetic 
r<$>lac«Ment may help* 

4« Those with life expectssw of less than 2 years 
(such as mallfpiaBt disease)# 



29 


■THuD - 


The patisaitB were thoroughly ®camined clinically 
and radio logic ally d relevant findings recorded in the 
proforisa as below s 

Case Ho* i 

M.une of patient s 

Father ♦s/Husfc and *8 nmne ; 

/\ge/£i«9c t 

Address t 

Occupation t 

Cate of admission s 
Cate of discharge ; 

CxiifjE Coi'U’LirtlNTio 

History Of present illness s 

• Cate of injury i 

• Mode of injury t 

« Tiiae lapse between injury and 

first txeatm<j^t taken (iamaobilisation) 

- H/o unconsciousness# vomiting etc. 

• other coaplaints 
«• Associated injury 

• Treatnant takan 


.Miiteiy. I 


yauBilv Histoiy ; 


Garaeral Examination i 

- #'tipp©araiice 

• Built 
yul© © t at u 

- Blcjod pressure 

- Respiratory rate 

- Pallor 
i^ctaxus 

- Cyanosis 

- Clubbing 

- Jedema 

• Lye^hadnopathy 
£>yste»ic Exsaiaation i ^ 

-• Cardiovascular systesa 

- Respiratory »yst«a 

~ Central Nervous Systeia, 

sfi Exaainatiop t ■ 

- Side - right / left / both 
^ • Slii5>le / coi^ound 

- Abrasion / Contusion 
: « Attitude 

, V ** D#ioj^Aty 
l?el«scoplja^ 

• shortming (True) 

• ilpuard shift of greater trochanter 

• Risige of mmmmt* 

«• Nesting of Ouadricsi>s 

Cat 20 on ateove the' )cn«« Joint ilae) 


Inv est ations « 


Blood - lat«l li«»kocyte count 

» Biff ez:«iitial l«iu.i«ocyt@ count 
i> h E M 

- erythrocyte sedimentation rate 

- Ha«noglobln 

- Blood sugar - F 

— 

•• Blood urea 

urine - Altouaiin 

- Sugar 

* Microscopic examination 

x-ray - Site Subcapital' / i:ranscervical '/ Basal 

- i^sorption of neck 

- Sclerosis at fracture sit a 

- proximal migration of greater trochanter 
(Upward shift) 

- vascular necrosis of femoral head 

- Changes in acetc^lua* 

MAHACEIvEMT 

I- First aid maaaQgBa«it 

- i^solute rest 

- hoag liiston*s splint 

- Skin Traction A/K / 

- Bkdletal traction 

• Bkin traction & liafe k«|>t on Thoaias* splint 


II 


iaaaaqiiiattnt s **iready done before admission* 


a) con«grvative 

- By traction 

- POP hip*«plca 

b) Operative 

- &-P Nailing 

« Kultlpl® pinning 

- Pic Murray's osteotoi^ 

XXX ’*• Pres e nt management 

- opcxi reductian with Internal fixation with 
{Multiple pinning with made pedicle l»on@ grafting* 

OR 

Open redaction with Internal fixation with 
ffultlpltt pinning with muscle pedicle bone grafting 
with multiple ' drill lilies* 

• &ite from where the graft were taken. 

P08t-<ioerative Mwiagement i 

- Nature of iimobilixation in poet*operative period. 

•- Date of fiiobllisatioii. 

Check x-ray i 

• cood / Satisfactory / Bnaat is factory 
« Alignment at fracture site 

- COxwara / coxaaralga 

*• Antcnrarsioii / Ratroversion 

• Position of mmtmXm f>odiclo bono graft 

• Position of pins 


Condition, o.f norntd 


HmmmtomM. 

« Snporficial inflection 

* Dtt«p infection 

l>ot« of dinchargo 

nature o£ iwiobilissation «t tiie tise of dischitrge 
Total period of hospitalissation 

Failow-u-o I 

At 2 month 

« Condition of wound 

- £*r98«iic« of pain 

* Ziguli of union on x«ra^ 

» i»igns of non-union on X»ra^ 

At 3 moatha 

- condition of wound 
— Frwftflnco of pain 

- &lgni of union on X-ra^ 

- signs of non-union on X-raQf 

- idstllity to lift tba lia^ against giraNrity 

- Ability to walk unsupported 

- Ability to walk with crutches 

- kange of novesBents 

- Quadriesps wasting 

- »ridiii«e of aiirascular' necrosis of fasnral head* 




.•'it 4th« 5th and 6th laonths 

■» condition of woujad 

- i-'reeence of pain 

- Sign# of union on x-r^ 

- Sign® of non-union on x-riif 

* Ability- to lift thtt liMs HQiinst grwity 

- Ability to vallc with crutch#® 

- /ifcility to waiic unaupported 

- Liiab iiingth discrepancy 

- Range of movematits 

- Quadriceps wasting 

- evidence of anrascular necrosis of femrsl head 
— Ability to sguat 

- ability to sit cross legged# 

Final Results s 

- Good / Satisfactory / poor* 

Operation i . - . 

Anaesthesia - General anaesthesia or spinal analgesia* 

Position - prone position on fracture table with 
feet fixed to foot plates* 

Approach * 

Aoore*s approach with sose aaodificaticxis was used* 
Incision starts about 10 on distal to the posterior superior 
iliac spine esteoding distaUy and laterally with the fihroi 
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Of gluteus niaximu® upto the tip of greater trochanter# 
e>:tcci.din9 distally to the lateral aspect of greater 
trochanter# verticaily doimward on lateral surface of 
thigh for about 10 to 12 cm. Gluteus maximus muscle 
splitted in direction of its fibres. The underlying fat 
and sciatic nerve reflected medially. The gp.adratus 
femaris identified and liirfb rotated internally# the 
rectangular graft is marked out on the inter-trochantric 
crest of femur# starting at a point about 3 cm. from the 
tip of greater trochanter along the postero-lateral aspect 
of inter*trochantric crest for a distance of entire width 
of quadratus femoris* about 1*5 to 2 cm* broad and 1 to 1*5 
ea* thick* To miiiimise the dhancmi of breaking the graft# 
it is outlined with drill holes through posterior cortex of 
femur and these driE holes are tltwn be connected using 
osteotosm* The graft thus outlined is undermined with 
curved osteotome* Medial edge of graft, should be at the 
base of neck of fenur and outside the capsule. 

After the bone graft has been undercut with curved 
osteotome# the graft with attmshed iiuadratus fenorlm muscle 
is freed with a large os teotcHne and retracted in the 
direction of the muscle's origin csn the lateral aspect of 
the ischial tuberosity. 

fividence of circulation on cancellous surface 
of bone graft aes well as in the sulmitance of attached 
quadratus f emoris musclm was idwaars noted* fliis was seen 
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by fre« ooaing on cancellous surface of bone graft and 
the mscle maintained the reddish appearance of normal 
muscle. 

after preparation of graft* nsttators of hip were 
cut and retracted medially and inverted incision is then 
made in the posterior part of capsule* the stem of which 
starts at the acetabular labrum and ends at the ftsworal 
attachmient of capsule. Ihe cut ends of cj^sule was 
retracted and posterior aspect of the head is readily seen, 
in old untreated un»united fr^i^tures# fracture surfaces 
were cleared of fibrous tissue end my tags of periosteuiBi 
their scleaposed surf seas were then freshened. A tilt or 
rotation of femoral head was corrected. Multiple drill 
holes were made in femoral head to decompress ' the necrotic 
bone. The fracture surfaces were reduced md fixed in a 
position of 20° internal rotation. 

The fracture was then fixed internally by Moore's 
pins. Usually w® used 3 or 4 lire's pins, free cancellous 
bone grafts* taJcm from iliac crest or greeter trochanter 
were packed between the fracture surfaces. Pins should be 
parallel to each other to provide good fixation. Muscle 
pedicle bone graft was attached to the gutter made on 
posterior Mirface of head and neck without any tension or 
tojpiioft with the help of sta^ple. 

The oonsKHCi t«ei#an of etetarator Internus §mA 
gamelli was egiiin reattached to its orifinel Insertioii 



and Quadratus feraoria muscle fibres to provide graft with 
additional security. Wound closed in layers, 

' Post-operative tr—tmut - ■ 

Fart is inmobilised by long Liston »s splint in 
post-operative period upto the removal of stitches. After 
the retKOval of stitches, a hip spica was applied 3tor 2-4 
months, tout in some patients where fixation was secure, no 
iramobiliaation was glvtan and patient was kept freely 
motoilieed in toed, 

criteria for the perfect reduction are the 
<6axdffi*s alignment index, utilising standard radiogr«i»hie 
views, the normal uigle between the medial trabeculae of 
the femoral head and the medial cortex of the femoral shaft 
is 160 ds^ree* the cantral axis, of femoral head «ad neck 
in lateral views normally be in straight line, i«e« 

130 degree* a perfect reduction can then toe called as no 
alignment index iA*p* angle / Lateral angle) of 160 degreV 
130 degree* Keduction producing m angle of 155 degree to 
130 degree in each view should toe considered aceiptatole. 

It is associated with a raLatively higher rate of union 
and low incldoice of avascular necrosis* 

Fill llllf ***11101 ** 

Patients were followed at 2 fixmths and then every 
awmatii for 6-12 months* 


I* ClinicaO. mmmmiimt 
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At 2 Montti 


* coiiiJitioii of wufuat# 
- pjtejiffic# of paia# 


At; 3 oKmtii 


Condition of wiuid# 

0 £ pB$M§ 

Ability to lift the limb agalnet gravity, 
Ability to walk onsuppoxted* 
lisib laagtii discrepancy, 

Bange of ncrvaments# 

Cmadxiciqps wasting. 


At 4th, 5th and ith gionthn - 

- All abov® criteria with aA^ility of patient 
to walk with crotches ox unsupported* 

- Afeility to sgaat md sit cross-legged. 

II. jRadiolocieal mMmmmmt • 

was done at regular iatexvals of t manth t? see - ' : 

1.. whether fixation was secured, 

2. &t age of union at fracture site, 

3* Extrusion of pins, 

4# Any evidence of absorption of ii«!k of fesur, 

5* mf sign of segmental collapse or lirascular 
necrosis. 









HttHeiii p«IJUsl« graft 
(diadratma f «w>ri« Kiuiela) 
witli ^BNaor sita# 


talMi Mmm 










Photo 


Showing BTOltiple 4rill 
made in femoral head. 


showiAf jie},«st»K«d head of fmmx» 






sn^wiag fraetttriwl fraigpiaiit* 
witfe m&m*m pin* ma miel# 
iir*£t f l»«d ifitti : ■ 
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UB^EKVigluMS 


The present study has be« 3 ii carried out in. thm 
department of Orthopaedics, i'-i.L.B. hedical Colies «» Jhanai* 
Swttsty (20) cases of fMiioral neck fractures, fresh as well 
mm unufiited or neglected in all the ages excipt soctrates of 
ages were treated by open reduction, internal fixation by 
mstin Moore's pins with muscle pedicle bone grafting* 


Table X 

Showing incidence of age . 


;i,ge group 
in years 

Mo*of cases 

p#rcifi't«s# 

/ 29 

3 

IS 

20 - 30 

9 

45 

30 ee 40 

3 

15 

40 • 50 

2 

10 : 

so ^ 50 

3 

15^ 

7 " 60 

mm 

*m . ■ 

bbhhhi 

20 

. 100 . 


* Patiimte beyond the age of €0 years M«sre not included 


in this study 
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Table II 

showing sm. inc±4m.c^. 




Ho* of caees 

Fere «nt age 



14 

70 

F 


6 

30 

Total 


20 

100 


Fracture oeck 

fmir occurs at all 

. the ages (Table 

lu th« |>re»«t »tudy# 

age variiK^ frast 14 

to 60 years# 

Avairago uga bsing 3 . yaar©« Majority of 

m&lm (Table 11} • 

these cases i««ere 


Showing .gra<lihg. of. 

Table 111 

fracture aocording. to Garden's 

Classification* 

Grade 

Ho* of cases 

£j jfcsenl** «tum jua, 

It fw* iBilfc 

1 

1 

5 

11 

1 

5 

III 

1® 

30 

TV 

2 

10 

Total 

ao 

100 
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'X'abi® ill athows th® swerity of fractux* 
accoroing to Giirdao's classification# t0,% of cas«a 
have grade ixl C80a) and Grade iv (10»> fracture*. 



Associated Diseases/ 
injuries 

A^ost Folio residual 
paralysis 

Fott's spine 

call@s*s fracture 

Total 



case had post polio residual paralysis in 
the SMie lioib and there was stortening even before injury# 
however# there was no fixed deformity* 

' ' “ 

One case hod severe kyphosis in dorsolundaar | 

region 'and was. unable to lie supine in the bed# I 

' , f 

Third case has associated Collwi*# fracture ^ 

which did not interfere in eny way in the treatment of I 

I 

femoral neck fracture# ‘ 



MajQrit.jr o£ th« both firosh as a« 

ununitad# W 0 xm th« oisms who had not racelvad my tireatm«it 
for famoraX neck £ractur«&» OnXy 2 patimts had imdargona 
Kc Murray *s oataotomy wh«r« tha oataatoaay had unit id but 
facaoral neck fractur® ramained ununitad* 


Vt 

i.howlna th« tia* btWMP fr«ctur» and op«rtlon . 


Tim® 

Ho*of cmm» 

Parc ant ag® 

/ , , 3 wmtMM' 

IQ 

50 

3 wevkB to 3 nonthfi 

S 

35 

"7 3^ iMontha 

s 

as 

UtolfciiJl 

20 

100 
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5Gj» of our c«»«6 were the fresh cases as they 
coul-a be o^^exateo within 3 weeks of Inpxxfm Rest of them 
were neglected fractures* The duration being 3 weeks to 
2 years* 


Table Vll 

fcihowing per-opcrative findinos * 



lllllllll^^ 

Percentage 

Cowdnution of 
posterior cortex 

14 

10 

inter position of capsule 

5 

25 

Sclerosis at fracture site 

1 

35 

^sorption of neck 

4 

20 


Op'dh reduction was done and majority of cases 
had comminution of posterior cortex or soft tissue 
interposition* TQ% of eases had comminution of posterior 
cortex of femoral neck whereas interposition of the c^psuie 
at fracture site present in 2S% of cases* However^ old 
neglected cases had absorption of neck and/or sclerosis 
at fracture site as well* 







Tafcle Vlix 

Mhowliag Quality of raduction achieved . 


Cuaiity of reduction 

No.of cases 

Percentage 

Good 

15 

7 5 

satisfactory 

4 

20 

Unsatisfactory 

1 

5 

Total 

20 

loo 


C^od aoatomicaX Xttductian could be achieved 
oulf in 7S>4 of cases* flight coxa valge (upto 20^) was 
considered m e satisfactory reduction* in one case 
hoiTi^er# reduction could not be achieved* 

Posterior coiasdnution present often posed 

difficulty to achieve anatomical reduction* The main 
problem faced was to keep the fsnoral head reduced# as 
there was no hold on the femoral head and it used to 
rotate with the strike of Austin more's pins* This 
problem occurred only with the first pin and occasionally 
(in two cases) with the second pin as well* 
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Table IX 


Showing the <mality of fixation * 


Fixation 

Mo* of cases 

Percentage 

Secured 

19 

95 

Unsecured 

1 

5 

Total 

20 

100 


Wo»t operative X-rasf «howed secured fixation in 
95'^ of cases* In one (5^) case# fixation was not 
Secured as the pins just cross the frecture site for 
about i * 1*S c«« in feiaoral head* m’Sf how# the second 
follow-up X-ri^ showed loss of fixation# as well as 
reduction azid fiaallf she had poor results* 


Taitolm X 


Showing of fixation on anion . 


of 

Secured fixation 

Unsecured 

fixation 

fixation 




United 

17 85 


mu 

Ununited 

2 10 

1 

5 

Total 

19 

1 



&«euir@d Jixfttion was pre-rsquisite for ths 
union of the fracture as one case who had unsecured 
fixation ultimateisr landed in non-union and 17 out of 
If cases with secured fixation had good union* Two cases* 
howeiretr* want in non-union inspite of secured fixation* 

One of whom had undergone Me tuirri^*# orntmtow^' earlier and 
ultinately avascular necrosis of f eworal head occurred. 

Other case of non-union was that in which reduction 
could not he echieved* 
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Table 


Showing donox site for eancelloug boae araff * 


Site of bon© grafts 

Ko.of cases 

It^ercantage 

Greater trochanter 

14 

70 

lilac crest 

6 

30 

Total 

20 

100 


Bone grafts were taJcea from greater trochanter 
an there was no need for a a^arate incision and did not 
lengthen the operative time* In 30% of cas<^ where there 
was marked absorption of neck and good anK>unt of grafts 
were needed« grafts were obtained from iliac creit. 


Table XII 

Showing post^operatlve manaoeaiapt * 


post-operative 

mans^oBeat 

MOaOf cases 

Percentage 

BOP hip spica 

7 

35 

Iiiston*© splint followed 

' ^ 13 

65 

b]f erutdh walking 

Total 

30 

100 


^8 


lnaaobiIi«ation by 1-^2 hip Bplcm was siv« 
in 7 (35^) o£ casts whsre thera was afcsorptioii of nocb , 
or fixation was not stcursdi or riwSuction was not perfact 
or tbara was infection* 


Showing incidwaca of ooiig^iicationji * 


Complications 

llo«o£ cases 

Percentage 

Superficial infection 

3 

15 ^ 

Loss of fixation 

1 

5 

Avascular necrosis «Qd 

qqXX^b% o£ timid 

1 

5 

Extrusion of pins 

1 

5 


cos^iieations ware f«w in the forai of sti^^erficiai 
infection# lose of fixation# arascniar neeroais and 
eKtmsion of pins* Stiparfioial infection occurred in 
3 (15^4) oases %fiidi could be well controlled bgr antibiotics 
according to culture and sansitivitjr* One case had loss of 
fixation whidik was iiainiy because of technical fault* 
Avascular necrosis and collapse of femoral head occurred 
in one case# who cane 2 srears after injury and had earlier 
gone for Me Murray *s ostaotonr* 
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Table XIV 

bhowiKCj incideoce ol .post«K>perative liaib Itaioth diacrepancv . 


Linb length 
discrepanc:^ in cm* 

Shorten iao* 


theaing** 

Mo •of 

cases 

Ptercen* 

tags 

MO«ol 

cases 

p^c'en- 

tags 

/ 1 cm 


• 

1 

5 

1 - 2 cm 

3 

1$ 

1 

5 

2 • 3 car* 

1 

S 

- 


“7 3 cm 

1 

5 

«ji». 

• 

Total 

5 

2$ 

2 

10 


* Out of flva patiwata irtio hmd ahottmliiQ, one lia<l 

poet polio jreaidual paralFaia aliorteoiing of affected 
liisb pirioir to Injuxiy* 

<- One patiesit had earlier undergone hurraor'e oeteotCMiy* 

- In one patient# fixation loet in the post>-Qperatiye 
period and hence the rechiction wae lost* 

• in remaining one# the perfect reduction could not he 
achififlred on table* 

** Two patients had lengthening because of yalgus rwhiction 
; but in both' of the® emmmt of yalgus was / 20**» 


30 


TaOble XV 


aiiowiiag jdailitv to walk unguiPDortad * 


jyoilil^ to walli 
uasupjported 
( duration in waaks) 

Mo«Of 

cases 

Percent age 

12 

«W( 

- 

12 - 16 

12 

60 

16 • 20 

3 

15 

20 - 24 

3 

IS 

T 24 

«w 

• 

Oaahle to walk unsappartad 

2 

to 

Total 

20 

100 


Mttiojrity (60%) of C!Qul<S if«l,k iiuMiupliOxtotl 

b#twe«m 12 16 wma^ ttftesr 6i3C (30%) amm tooX 

Ii.tti«i ioziiOtir ana coml4 walk %m»Vi»p&stmA 16 • 34 

wanks* Two c«s«s oouM not walk unsmppairtad m thara was 
Bon«ui)ioii* Oaa emm eonlil walk uAsuppojctaa inspita of 
iioii<-wi]iioa an<! mmmX»x ammBSM of fasioral tiaa4 who haii 
aarliar uadorgono Me murkor 's ostaotoi^r* . 


SI 


Table XVI 


Showing ability ta swt * 


Ability to aguat 
(Duration in weeka) 

mrnOf cases 

peremtege 

iL. 12 

- 

m 

12 1€ 

3 

IS 

16 - 20 

3 

40 

20 - 24 

6 

30 

T 24 


m 

Unable to aguat* 

3 

IS 

Total 

20 

100 


* Three patifMEtta ont of twen^ tiare not abla to eguat » 

• Tie? of tlinm# Hither the reduction conl4 not b« 
achiered or wae lost in the poet^opiorative period* 

« One patient who had undergone Me lfurri|f *a 

osteotoAQQT earlier# dwelaped aveecular aecroaia 
of femoral head* 







TatoXg XVII 


Sliowioa ability to sit crog>~leciaad « 


^ility to si% 
cross xl«gg«d 
(XJviration in wotks) 

3io«o£ 

CSSOS 

Fsrcsntsgs 

£- 

SM 


JL M 

3 

15 

i§ - 30 

7 

35 

20 • 24 

5 

25 

T' 24 

2 

10 

OnabXe to sit 
cross isggsd * 

a 

3 

15 

Totsl 

20 

100 


* Twa of %hm» oitliiis tl%« rttauctioa c^uld not !»• 

or wm lost in thn pont-mporntiv* period* 

Cte« pntiont hiHf He Mnrr<iaf *a^ ' 

Q»t«c»ta«sr •nrlieir# darniopoi ffrays-eiatinr a«erai»in of 

jfMlOJr&X 


UptQ 13 


Total 


JR.®® lilt a 


Goo <3 


Foriod of 



follow-up 

Cin noiitlt®) 

Mo* Of canes 



tabl* XZX 


d X 


fH## IrjC ISiiiii'WP JrW-fcC 


!3 
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ll»ic»!i oceunrM in 85» of cas«f»» All of wliciai . 
«xc«pt ono if«r« i0»l« to witllc imsuppoxtadf haA good r«Qg« 
of iiiov«»«nt «t IHp Joint, oouid «qn«t and «it cro«# 
l«gf «4. Kid li«ne« vimm gradiod an good rosult <80^>* 

0n« Miio ii«A unioii Mt liad irostiriction of adduction 
and intomal rotation with pain at fcxtremes of oioveBiento# 
but could walk unaupported#^ was graded as satisfaetoxf 
result. 

In throe cases fracture failed to unite but . 
one of th«n who had undergone earlier Me msxa^*» 
osteotoeuf could walk unsupported md had painlasa range 
of moventonts, was also graded as aatisfactory result. 
This patisnt was very happy m the stability of hip 
improved and pain was reHesed* 

Two cases who had iion<«union and could not walk 
unsupported were graded as poor results (10%), : 


'k * :il # * 

















til* pi£ti«Bt sitting 
oTOSiK»i«fg«<a «et«r 24 wsslcs ol 





*ft«r 

op«ix«.tiofj I i-twwlng 

awlistado^d Jr«awwtioii 

me fixmtiufl 

mmmmm m miie^* 



after operation i 

t »<.1u 

ction, mmcurmH 
ftxatijn wit. 
recon* t ruction of: 
n«CK, 




lit lira t 

ahowiny intr«ipiulw 

fx-ttctura McK f«wiur« 


«ft«t • 

^f¥§ 



12 week® after 
operation i ahowlng 
evMence of union. 
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B«ck frsctttre though eonsnctri In occur«ice 
and known sinca tijrao Awtwacurial, has always been posing 
challenge to orthopaedic surgeons* Inspite of voluminous 
work and various modalities of treatment available# 
significant diff«r«ees of opinion regarding the best 
method of traat«i«t persists evwi today* -toatomical 
reduction* is^action and rigid internal fixation are 
considered to be the pr ••requisites for union of femoral 
neck fractures* Hoifunion and avascular necrosis of 
femoral head are the f recent con^lications faced hy the 
orthopaedic surgeons# irrespective of the mefthod of 
treatment* itost orthopaedic surgeons also d^gfrtMi that : 
viable femoral head has good functional results# as 
coa^ar^ed :to prosthetic head* To overcome these problems# 
many surgeons (Helstadlus# l§42# i»tuck and Hinchey# lf44i 
Baadsgaard and Medgywii# l9iS) came up with the idea of 
increasing the vascularis of femoral head by viable 
muscle pedicle bone graft* 

Femoral neck fracture# though occurs at all the 
ages# is cownon in young mod lAderly persons* The higher 
Incldsnce of femoral -neck fracture in old age# is well 
established ifranfikis# ltd®# hsmes# 1»7«# irown# lit®# 
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GariSin, l976i Pirwiton an<l Nicoll, 197 fi )4 Jur ab»ai:vatiQa» 
•hoii«d th* ii49h«c lacid®Qc« in yauag adult nal«a which i» 

In cohtradictloa to tiia oatahllstiad fact of hlghor 
iBcldonco In aldwrly tm^m (Fr«ng«ki», lSi66i Bamefi# 1976j 

BK»wn, 1976# Gordon, 1976# Fronton and Nlcoll, 1976). Both^ 

those contradictory finding* ara hmm»m tha parnon* Isosfoa^: 
th« aga of 6o year* war® not includod in our study and 
najorlty of th® patient# of thia »tu% auataiaed injury in ^ 
roadside accidents* to wliich the young or adult aialea are 
More pradisposad* i 

tha cominutioti of posterior laosteic was observed 
as a frequent findiiif (70K). The tsm^amey of coiminution i 
of posterior carter has also bean observed by frangakis | 

(1966)* Barnes it al (1976)* Lchmk (1979) and Garden I 

(1974). The posterior cosuainutioii posed problem in ; 

anatoMieal reitietiaa as well as in fixation. The i 

comminuted frageiiaits eithtf obstructad* and thus mada the 
raduction difficult or the gap created posteriorly posed ; 

■ ' jpi£Cll^JL^ iMI in assessiiig ^e accuracy of reduction* The | 

difficulty in achieving open reduction in preeance of I 
posterior cx»iMiftation has also been observed by Frangabis I 
(1966)* Gohseb (1979). 

Tha aiuscla pedicla bone graft apart fro» providing ; 
a vi^le pedicle* servid as a hmm graft to fill up the gai| 
In secured fixation of the fra$eiant and to prevent postMrl4 
tilt of the femoaral head ih«f^er*s* 1979# Babsl* 19S6) * : 
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B«3ail (1936) Also i:«poirt«d th» viable iala^ imiscle 

pedicle bone graft aicouri^es oateoayatheii® and 
revaaculariaation of the feiHoral head* Fixation of IRIiiCJlA 
pedicle bone graft to the recipient ait® has been don# by 
silJt (Bidesi# 1936) » screws (Miner's, Harv«?^ and Moor®, 1973) 
and pins* w« fixed miscle pedicle bone graft with the 
staple m it providi* better fixity of graft to x&slpimt 
site as well as fixed two fragaents of fracture whim 
proximal fragairtat was big, lalcsi (1986) reported that 
fixation of suscl® pedicle bm* graft by sllb appearwi 
more advantageous than that achieved by screws or pins# 

Twenty five percent of cases had interposition of 
the capsule in between fragn^Mts nod if not removed* would 
have caused the psoblen in union of the fractures by the 
procedure in whi«h opan reduction was not done# ^ The iater» 
position. of cipsule at fracture site has also been reported 
by Caopbell*! Oparatlve Orttepaedics, voluune three, seventh 
International Student editiim* edited by n*il* Crenshaw# 
page 2084# 

Open reduction thus provides an opportunity to 
inspect the fracture site and reiwval of the interposed 
soft tissue if may# is known to causa nonunion. 

delesosis at fracture site and absorption of necb 
were also obsecvei in old naglaetad casas# tdiich are the 
astablished feei^irwi o£ mmmiim* The ^9sn reduction gere 
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thm 'Opportunity of tofroaheoljig ot f restore iiurfctcos « 3 a<l 
drilling of »cl«ro*«d boim urtildi ar« «®«ia th« pro* 
requi«lt«» for <i»t«o»ynthe*i#. 

Posterior capeuiotoffly did not haoiper the 
vescttierity «t freetur* site w r«realed toy th« fact that 
there is no appreciitele toleedlng on oi^paulotoii^* Similar 
otoeervatioas eere rtported fey Bakai open reduction 

also gafve m opportunity of drilliag the femoral head 
through frmstura aurfacee idiich dacoispraaaad any necrotic 
bone and eaeouri^ad tha growth of vaacular granulation 
tiaaua and packing of fraa canealloua bone grafts hmtwmm 
the fractura surfaces halpad to restora tha femoral nack 
length* lakai (1988) also dascrifead tha tixsnrm adrantagas 
of opmt raduction* : 

laspita of iMfticuloua cara# good rsductioa could 
to a aohieirad only im 7Sk of casmi* Poat arior inMmiautioa# 
absorption of sack# small ^prouimal fragiii^t (only head) and 
anatomical architeetura of tha area ara tha main otostaolem* 
difficulty in aohieritig anatomical raduction has also toaan 
obsarved fey frangakis (1968)# lames (1978) and Schack 
(1979). 

Ciood rafbictlott mod rigid intamal fixation ware 
tha pro^^roguisitas for union* as one case idisra the f ixatioii 
was not iacursd and In anotlier ease In Uhlch raduction cewld 
not ba ac^isrsd landed up In as also rigtorted by 
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lanaee <1976), Brom <197S), Gwc^m «nd 

NicolX (mi), 

Upto 20® of coxa vaiga waa coosAdari^a to Ixi 
acc^tabia position satisfactory rsduction, 'sxtxmm 
vaigus ra*3uctioe was itroidadi «id varus raductioa vas not 
acc«®>t«3 as also suggastsd lag- iuiiata at ai Ci9S9>, Gardsn 
(1966) also waniid against »mm:m valgus raduction which 
incraasas tii« risk of avascular aecrosis and aonunlon. 

Angle smaller than 160® danotes unaccaptatols varus reduction 
and asigle aora than ISO® d«ote savara valgus raductioiK* 

Fraiigakis (1966) also strsssod upoa a«ciiracy of 
reduction and csonsidersd an angle of 165® as normal relation 
between head and neck in this plane. Any reduction above 
this 'angle was etonsid<K:ed as iaparf act reduction, . He also 
observid that fixation in laore than 20® valgus Malposition 
hiMt catastrophie idfeet on the viability of head* 

similar findings' were observed in the present 
study as two cases in whom the reduction csouid ik>t be 
achieved or lost la post«operative period ultimately 
landed in nontanion end had poor reeults (It is not possible 
to cowsent on vi^lity of femoral head, as follow>-iip 
period was short), 

bsyerls C196i), os the oontracy* recommended 
valgus rsductloe becauss It shortens the neck end decreases 
ths Isrsr srm of fioxlmid irapient i66i<di decreases the 
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amount of motion at fracture alt®, lame* et al (X976) 
reported tlwi higher incidence of late segmental coilepee 
%fh«n the fracture was fixed with Garden angle more than 180®# 

Frangakls (196fi) on the other hand, said that 
rotation In horiaontal plane hen no algnificant effect on , 
avaacular n^nroeie of the femoral head. 

Eetention of reftietion olatalned internal fixation 
though was not difficult hut rotation of femoraO.' head with 
striking of first pin and occasionally of seccand pin posed 
some prohlem especially then the proaimal fragment was short# 
introduction of suhseNpuent pin did not cause any rotation 
of the femoral head# thus the fixaitlon hy Multiple pins 
provides rigid internal fixation# a pre*reguisite for 
union of fracture# Multiple pin fixation has also bean 
recommended by ©eyerie ClfS53# laufleld (19? 3)# Arnold (1984) 
and many others* 

Day erle 11986) mentioned the prineiple of multiple 
peripheral pin fixation in relatioit to the distribution 
of stress in f amoral head# with a triflanged nail# it is 
eonparable to bresiks wlied on the axle* ««ith multiple 
peripheral pins# it cmi be likened to breaks applied to the 
peripheral drum* 

The up a maaller ares of the neck and 

cense negligible damage 'to Mood supply of the f emorel 
head as chafed to triflanged nail as was also r^ixnrted 
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Enough ewacftilou® toon# graft! cssuici ts® t#sia» 
from gr!at«r trochaatar ipcciifst i4i«ei thar# wm warkad 
al)»orptloa of aack end amount of !boii« grafts n«@d«d wa» 
mors, with th*3 use of greater trochanter as a donor site* 
advantagflsi were • the grafts could be r«»ored by same 
Incision* from same operative field, did not cause swch 
bleeding* did not add to the operative. time, did not c«*s« 
any harm «sd at the sm# time provided good quality of 
cancellous bone* Salcsi (Itsi) has also used the cancellous 
bone grafts from greater trochanter md rtq^iorted good 
results. 

Good reaction and rigid fixation permitted early 
physiotherapy and majority imxsw^t those with marked 
absorption of necitl : of pirt^ients could be out of the bed 
withiii d • It wee^e with crutchee# full unsupported weight 
bearing* howeser, was not permitted before the consolidation 
at the fracture eite {4 • fi month*) • Sarly weight bearing 
was not possible liiere there was marked absorptiem of neck 
or reduction and fixation was w^t:- accurate* These ceeee 
had to be immobilised with plaster spica for 2-4 months 
till the fragments beemse stidgr* Immobiliaation by hip 
spica in cases of absorption of neck and unsecured fixation 
was reeoiMteiided W i !$$«)• fleeter boot end de-rotation 

bar as s mefehoi of imeobilieation was not used ss there was 
risk of meciieaical disedbentege in the form of rotation* 
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at th® faractur® ait®, mvmm:, BaJcai (if 86) uaad. plmtm: 
boot and d®»totation bar and ri^rfcad food result# • 

Fail ooi^licatioas W'lr® eneountered in this 
procadur® m tb® foj» of •up®rficial infection (15^), 
loss of fixation (5;4), .avascular nacrasis (5») and • : 

axtrusion of pins (5%). 

B«adii ^2 and braakinf of pins did not ocarr in any 
cas® of our study. Il9if®v«r. BaOcsi (1986) rai>ort«d bsndlaif 
and br«aking or asctrusi^m of th® pins in I63i of cmm 
attributsd thsm to pranatur® ir®i0kt hmxim* 

Collaps® of fttHoral bead occurrad only in on® 
cas® uhttT® Me Murray's ostaotoay bad alraadf b«®n don® ' . I 

•arliiir but th® iamir®! iMWk fraetur® did not unit® az»d' 
this proeadur® if«s dosM 3 y®ars attar tba fraotura. Ia}pii(i 986 )i 
alao raportad B&jgmmtaX eollifMia in 3 out of S6 easas. 
tr®at«i by this psooadura* liiidb was dataetad IS * 33 

* 

laontbs aftar tba oparation. Ht our study# tba oollapsa, 

occurrad only In ona ossa# though tiia follow»up is short* 

» 

»s 

ScbacK (1967) toaliasas that open raduet ion/ usually 

■■■ ■ ■ . ■ : ■ ■ ■ ■ ■ , 

associatad with highar incidanc® of nonunioiif possibly . : i 

■ ■ ■ ■ ■■ ! 

bacaus® of int®rf®r®nea with riMiainiiig rati w a cul ar blood, 
supply. Howaror# tha prasant study and tbid; of Baksi (1986) 
shows low ar rata of nomution md inraseular naorosis of 
fawral band. # 1 # to tha viabla mascla-padiela I 

bona graftinf . . . | 



Ritfiilt* wiur® waluated on the baeie of union# 
functions# tesiciual iieiibiiit:^# pain# fnoir«ni«nts# shoxrtoiiiiig 
md gait* 

gnion acoitred in 8$% of cases* except one {S^} 

vere able to waik msuppoxteS* had good paini«is range of 
raovements of hip# couid eguat and sit e£oes*li^«d and 
hence were graded as good raauits* one case (5%) who had 
union but restriction of edductioit# internal, rotation wit^ 
pain at eKtraeiaa of eoreaiiiitSf had diffieuit^ in sguating 
and was unable to sit cross*laggad« could walk unsupported# 
was graded as satisfiMstorf result* I3ie reetrictioii of 
eov'eaent was probabl^r baceusa of lack of enHoperation of 
patient and phQfSiotherepS'* laksi il98i} also reported 
unicm iM S7*S% of oases (satisfeotorsr union in 75% and 
delisred unicn in 12*5% of casew)* Messer et al (lf74) 
reported rate of union as fCM* 

m 3 Cl 5%) cases# fracture failed to unite# but 
one of them who h^ undergcme Me Murra^*s osteotos^ earlier 
could walk unsupported but had painful range of isowenents 
was hi^p^ as stability' of hip iiaproved and pain was relieved 
(probably by fixation of frespaents by pins) was also graded 
as satisfactory reuilt* Two (19%) cases had nonunion# one 
^e to technical failure mssA other ^e to feulty fixation* 
lk>th these patients had shortening# were unable to walk 
unsupported# with restrietioa of noweMents at Mp# were 
graded as poor results* Baksi (Ifiil) also reported nonuniim 
in 12*5% of ceses and teebnical iailttre in two (2) eenes* 



64 


: A publl*l»«S •tii^ mt ttm rngmlm Comity 
Uiiiv«r«i1y of Bcrnthmm Cidlfoziii.ii'M«iiicaa. Ciiitx:«# r^irtfi 
35^ itici<3«iio« of oommion in « stta^ of 350 ciuioii boforo 
intxoducticm of flKmcle pedicio bo&o fraft toclmicpo* 
Sigiaifiemit iinpioiroMoat in ttiioo irotuits wmi- notod 
foXiowlng intio^&iotioii: of onscie podiolo lioaft fraft 
tochniipo mid capoirtod jr«t« of uaioit as 95^ and into 
ssgmantal eoilspso In S% of cmm that mtitod* 

Shis ti)Ch{ii<|uift thus p£3vid«Mi highsr rate of 
union# r«duc«n the rist of ww»eu3.ar naorosis mod 
aagmantai coiiapsa# retains the natural head and .provides 
batter equality of life* 






CONCW&ION& 


Tvmty &as«Mi o£ ii«Msk fracturiai Isotli £r««ti 

«s m n@gXmtmd' of ummltio&t ii«r« by opm 

foOnatioot fi3e«tic»i ifitli miltipltt i^stin Hoofm*m 

pinat maseX® pttdieln. bane ffafting* faXXo'iflJi® 

concXualon* w«r« dreiia i 

l« Opm jradmctian pjcairMes an opportianity o£ direct 
viauaiissation of the fracture aite* 

a» Soft tifmm Inteipoeition in the fom of ei^auXe can be 
renoved idiidh ia othemfiee not poesibXe by cXosed 
redmetion* 

3» %i«i rediaetion aXao providee an op{K»rti 2 iiil^ 'to freahen 
the fraetiire snrfiNses and deconpreseion of tiecrotic 
bone iihich encourages the growth of veicuXar granuXation 
^tissuot so useful for union* 

«• iosterlor eapsuXotonsr dniw not helper the bXood fopply 
of fenoreX head* 

. 5* Accuracy of reduction of fracture can be viewed 
directly* 

§m Multiple pins provide secured fixation and cause wlninufli 
daaaag#' to cancellous bone* 




Mmselm jpidjkiJL® hoam graft 4jacr«a«o« th® vascularit^f# 
act» «8 »trtit *cro«» the poetiarior cortical daf act# 
praiTMta jpoaterlor tilt of iiporal head# thus aacouragas 
oataoa^fhthtteia and rairaacmlarisatioc of fataoral head* 

3* The rata of oalmi i« higher# in the caaaa treated 
hy opao radactioo# Internal flxaticm with anecla 
pedicle bona grafting as coa^iared with other nethoda 
of trefataeiit. 

g* The rate of a^aaoilar nacroaia and aagnantal collapaa 
is reduced. 

10* The natural f moral hei»l ia retainad# idiidh providas 
hatter quality of life* 

li» Tha cooplicationa are few and insignificant* 
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Fwaoral n&sk fractures, though Imowa froio tliae 
iimniHnoriai, and still continuing as a commn orthopaedic 
problem# especially regarding nonunion and avascular 
necrosis* Non-union and avascular necrosis after femoral 
neck fracture is a challenging problem even today. It 
poses great challenge to orthopaedic surgeons regarding 
its managemeEnt. Significant differoices of opinion 
persist regarding the modalities of treatment that are used* 

The key to get success in management of these 
fractures is anatomical reduction, impaction and rigid 
fixation. 

Development of late segmental collspse due to 
avascular necrosis inspite of anatomical reduction and 
secured fixation led the surgeons to think upon the third 
essential factor of Improving the vascularity of femoral 
head* 

Meyer et al in 1974 reported in his series of 
144 cases that in femoral neck fractures treated by muscle 
pedicle bone grafting alongwith internal fixation; the 
rate of union was 95^ and late segmental collapse occurred 
in only 5% of the cases which had united. 
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Baksi in 1986 traatad 56 patienta o£ ununited 
foBoral neck fractures bjr internal fixation with Moore'* 
pins alongwith muscle pedicle bone grafting and achieved 
union in 87 .5% of cases and avascular necrosis in 3% of 
cases. 

The aim of our present study is to establish 
the role of open reduction* internal fixation with nniscle 
pedicle bone grafting for the management of fresh, neglected 
as well as ununited femoral neck fractures. 

The variety of factors contributing to the 
problems of non-union and late segmental coll«^8e have 
been reviewed by many authors. Barnes and associates in 
1976 divided the source of trouble into two groups * 

1. Those over which surgeon has no influence* This 

includes <* old age, female sex, high level of fracture, 
Gardai type III or IV fractures and osteoporosis, 

2* Those over which surgeon has great deal of influence - 
the acceptance of ©etreaie valgus or varus reduction, 
high and anterior placement of fixation device, 
comminution and premature andsulation, 

^ of fresh as well as neglected 

or ununited fwioral neck fractures treated by imiltiple 
Moore's pins fixation with staiscie pedicle bone grafting 
was conducted at Orthopaedics Out Patient Bepex^tment end 
EsiergeiK^y Department of HmhmMm Medical College Hoepital* 


jrhiinsl. 
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Ouadratus fmoxia imiscle alongwith bone graft of^ 
size of length of mtire width of quadxatus faoiorls nuscXe 
X 1.5 to 2 cm. broad x 1 to 1*5 cm. thicJc from inter- • 
trochantric crest was lifted and fixed# in the gutter 
made on posterior surface of neck and head# with st«^le 
after fixation of fracture by Moore*s pins. ®ie age of 
patients varied from 14 to 60 years with the average age 
of 37 years. The majority of cases were transcervical 
and Garden type III fractures. 50/4 of cases were fresh , 
as they could be operated within 3 weeks of injury and 
rest of than were either neglected or ununited fractures. 
Per-operative# 70;4 of cases showed marked posterior 
comminution and In 2%% of cases inter-position of capsule 
or periosteum layer was found. jPosterior comminution posed 
difficulty in reduction. Fins provided secured fixatioiif : ' 
union occurred in 85^ of cases. 

The muscle pedicle bone graft spanning the 
fracture united to the head and neck of the femur when 
fragments were in either a satisfactory or in slight valgus 
position. The grafts remained viable throughout. There 
was no instance in which the bone of the muscle pedicle 
graft appeared to be absorbed or decreased in size. An 
increase in the size of bone graft was frequently noted 
on roentgenograms. 
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had »arii.ar uiidtirgoiie for He Hurraed 's 'osteotomy and he 
went , for miseJle pedicle Ixme grafting after 2 jears« 
developed avascular necrosis and his fracture remained 
ununitedw In other case# fixation was insecure and 
reduction lost in second follow-up radiogri^h. Two out of 
19 cases of secured fixation went under non-union* in one 
out of thfsse two cases# r«2uction could not be achieved 
and the other case had earlier undergone Me Murray's 
osteotony as described above# 

Out of 20 cases# 3 (15^) developed superficial 
infection which was controlled by systemic matibiotics 
and with sterile dressings. One case (5%) developed 
avascular necrosis but this case had undergone Me Murray's 
osteotomy earlier. One case showed .extrusion of pins. 

Union occurred in 85% of cases. All of^ whom 
except one were able to walk unsupported# had good range 
of movanrants at hip joint# could squat and sit cross legged 
and hence were graded ae good result C80%)» One case 
who had union but had restriction of adduction and internal 
rotation with pain at extremes of movements# was graded as 
satisfactory result. 

In three cases fracture failed to unite but one 
of :them, ’ %iio had undergone earlier He Murray's osteotomy 
could walk unsupported and had painless range of movements# 
was also graded as satisfactory result. Ihis patient was 
vejcy happy as the stability of hip improved and pain was 



: - 'S; : 

reliefved. T%io cases had non-union and oouid not walk 
unsupported were graded as poor results (Xo%)* ; 

Following conclusions were drawn fTOm the ' 

S’fcnd.y «• 

!• Open reduction provides am opportunity of direct, 
visualisation of the fracture site. 

а. Soft tissue interposition in the form of c^sule can 
he retnoved which is otherwise not possible by closed ' 
reduction. 

3. Open reduction also provides an opportunity^ to freshen 
the fracture surfaces and d«:oiaprassion of necrotic 

bone which encourages the growth of vascular granulation::."! 
tissue# so useful for union. 

4. Posterior capsuloton^f does not hamper the blood supply 

of f«i»ral head. - ■ '.' ■s 

5. accuracy of raduction of fracture can be viewed 
directly. 

б. Multiple pins pxovide secured fixation as»i cause 
minimuni damage to cancellous bone. ^ 

7. Inlay muscle pedicle bone graft increases the vascularily# :: 
acts as strut acacoss the posterior cx>rtical defect# 
prevents posterior tilt of femoral head# thus encourages ; 
osteosynthesis and revascularisation of femoral head. ^ 
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8* Thtt rat# of union is highmc, in the cases treated 
open redaction « internal fixation with mascle 
pedicle bone grafting as compared with other methods 
of treatflRent • 

9* The rate of ^av'ascular necrosis and segmental collapse 
is reduced. 

10. The natural femoral head is retained, which provides 
better quality of life* ' 

11. The oonplications are few and insignificant. 
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